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(54) PIEZOELECTRIC THIN-FILM ELEMENT AND MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
thin-film element having a small loss, and small 
variations in element characteristics and is capable of 
minute regulation of the resonance frequency, and to 
provide its manufacturing method. 
SOLUTION: The piezoelectric thin-film element is made 
to oscillated by applying a field to its piezoelectric film; 
the piezoelectric thin-film element includes a recessed 
part, in which the rear face of a support film under the 
piezoelectric film is exposed, by removing a part of the 
substrate from the rear face of the substrate; and then 
the resonance frequency of the piezoelectric thin-film 
element is regulated, by reducing the film thickness of 
the support film which is exposed in the recessed part 
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[0030] Next, a supporting substrate 2 is formed on the 
front surface of the substrate 1. The supporting substrate 
2 consists of a silicon nitride film 3 and silicon oxide 
film 4 . A silicon nitride film 3 uses silane gas and ammonia 
5 gas as materials, and is formed by the plasma-CVD method, 
which has a membrane formation temperature at about 300 
degrees. C. The thickness of the silicon nitride film 3 is 
about 200nm. This silicon nitride film 3 works as an 
etching stopper layer used at the time of etching of the 
10 substrate 1 mentioned later. To acidic solutions other 
than fluoric acid, silicon nitride of silicon oxide is more 
preferable to other solutions as an etching stopper layer 
in a supporting substrate 2 in view of chemical resistance 
and the ease of manufacturing. 

15 

[0044] On the other hand, as described hereinafter in the 
second embodiment of the present invention, when alkali 
solutions including organic alkali such as aqueous ammonia 

20 and a potassium hydroxide, and inorganic alkali water 
solutions, such as diethylamine, dimethyl-emin, and 
tetramethylammonium hydroxide, are used for etching of the 
substrate, single crystal silicon is used as a substrate 
using the crystal anisotropy of a silicon single crystal, 

25 it is accurate and can etch into a high speed. In this case, 
as an etching stopper layer, a silicon nitride, silicon 
oxide, and boron dope silicon are preferred. Further, 
formation of the thinning section can increase an etching 
rate, if reactant ion milling of the etching stopper layer 

30 is carried out by using carbon fluoride system gas, such 
as CF4, C2F6, and CHF3 which are mixed with oxygen. 
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